This report describes a histologically unusual form of respiratory disease in a dog. The morphologic features of the lesions have similarities to those described in association with adenoviral infections in human beings and experimental animals. A preliminary communication has been published clscwhcrc'".
Report of a Case
A I-year-old female dachshund was presented for routine ovario-hysterectorny at a veterinarian's office. During recovery from the uncomplicated surgery the animal was seen to inhale vomited material. When the dog was examined at the Small Animal Clinic of the University of Pennsylvania 3 days after surgery it had severe dyspnea and was depressed. Aspiration pneumonia was diagnosed on the basis of the clinical history and the physical and radiographic examinations. Markedly raised pC02 and lowered p02 values in samples of arterial blood indicated severe impairment of pulmonary gas-exchange. Over a 24-hour period of observation body temperatures varied between 97°F and 103°F. Supportive treatment included administration of chloramphenicol, dexamethasone, and glueose-saline. Terminally oxygen was administered via nasal mask. During this period of observation the dyspnea became worse and the animal was killed on the fourth postoperative day.
Gross Pathology
There was eonspieuous diffuse hyperemia of the mucous membranes of the pharynx, larynx, trachea, and major bronchi. The trachea contained copious fibrinous material throughout its length. Bronchial mucosae were granular and dull. The lungs were firm and faintly nodular without lobar consolidation; abundant dark edematous fluid exuded from their cut surfaces. There was slight retroperitoneal surgical hemorrhage near the ligated ovarian vessels but no evidence of other surgical or postoperative complication was noted. No significant abnormality was found in other organs. Microbiologic examination was not undertaken.
Histopatho logy
Throughout all sections of lung there was patchy irregular thickening, up to 8 cells deep, of the bronchial and bronchiolar epithelium. In some areas this thickening was diffuse, affecting a considerable length of epithelium ( Fig. 1) . A less frequent but more conspicuous feature was the presence of intra-epithelial foci of dysplasia ( Fig. 2) where the normal orderly arrangement of the cells was lost. Hyperplastic epithelium, much of which was necrotic, often extended as papilliform projections into the lumina of the bronchi and bronchioles ( Fig. 3 ). In these areas the epithelial cells were swollen and had pale-stained cytoplasm, large vesicular nuclei, and large nucleoli. A few epithelial cells contained large round basophilic or amphophilic intranuclear inclusions, which measured up to 4,11 in diameter, and which were separated from the thickened nuclear membrane by a distinct clear halo ( Fig. 4 ). Bronchial and bronchiolar lumina contained variable amounts of desquamated necrotic epithelial tissue, neutrophilic leukocytes, and histiocytes ( Fig. 5 ). Accumulation of inflammatory cells within and around the epithelial lesions was relatively slight. Neutrophilic leukocytes were occasionally within bronchial epithelium; neutrophilic leukocytes and histiocytes occurred in surrounding connective tissue in small numbers, except in relation to areas of epithelial necrosis where cellular accumulation was more intense. In 1 section only, there was an intra-bronchial fragment of foreign material compatible with origin from gastric contents. A regular feature was hyperplasia of the epithelium of bronchial glands, some of which appeared to be occluded.
In the pulmonary parenchyma there was diffuse dilatation and congestion of the alveolar septal capillaries and some alveoli contained extravasated red blood cells, edema fluid, and small amounts of fibrin. Closely attached to the septa, and also lying within alveoli, were many large fusiform and less regular mononuclear cells with basophilic cytoplasm and large vesicular nuclei. Occasional cells of this type contained intranuclear inclusions similar to those within bronchial epithelial cells. Many alveoli, alveolar ducts, and terminal bronchioles were lined by faintly lamellar hyaline eosinophilic 'membranes' which, in places, almost occluded the • .
• 5 KELLY airway (Fig. 6 ). The membranes were stained positively by the periodic acid-Schiff technic. Histologic methods (Mallory's phosphotungstic acid-hematoxylin;
Masson's trichrome) demonstrated only small amounts of stainable f1brin in these membranes but electron microscopic examination revealed abundant fibrinous fibers. In the trachea there was acute fibrinous inflammation. In most areas the epithelium consisted of a single or double layer of flat undifferentiated cells among which there were occasional mitotic figures. In many sections there were foci of epithelial hyperplasia and dysplasia similar to those occurring in the lower respiratory tract. In places there was ulceration of the mucous membrane. Normal tracheal epithelium was not found. No significant lesion was found in any of the other tissues examined (cerebrum, cerebellum, adrenal, and thyroid).
Discussion
The diagnosis was proliferative and necrotizing tracheobronchitis with hyaline membrane formation. Reaction to inhaled gastric contents played a minor role. The histologic features of the epithelium of the respiratory tract-hyperplasia, dysplasia and necrosis-constitute an unusual triad, which has not previously been described in spontaneous respiratory disease of the dog. These features, together with the occurrence of intranuclear inclusions, suggest the possibility of a reaction to viral infection. The lesions arc similar to those in experimental adenoviral infections of pigs 4 • 10 and calves", and in the few recorded cases of fatal adenoviral infections of childrcnt :"-7, 14. A recently described bronchitis of Arabian foals in Australia also appears to be associated with a similar histologic response of the bronchial epithelium II. Other workers have described experimental porcine adenoviral infection of pigs in which the principal pulmonary lesion was interstitial pneumonia; bronchial hyperplasia was minimal or absent.':'.
Although the lesions in this dog appear likely to be associated with adenoviral infection, there is no confirmatory evidence for this suggestion. Electron microscopic examination of bronchiolar epithelium fixed with formalin and osmic acid did not reveal any viral particle, but this finding does not exclude an adenov ir us as a causal agent.
Little is known about adenoviral infection of dogs, other than of canine viral hepatitis (CYH). Although CYI-l infection is common, lesions of the sort described here arc not features of the spontaneous acute fatal disease, nor have they been described in the experimental disease. Adenoviruses have been isolated from dogs with respiratory disease>-!l and from an apparently normal dog G but the possible etiologic tole of these isolates in canine respiratory disease has not been established.
Pulmonary hyaline membranes, as described in this case, appear to be uncommon in the dog. Their presence correlated, at least in part, with the clinical evidence of a degree of impaired pulmonary gas-exchange which was disproportionate to the extent of consolidation recognized by auscultation*. Hyaline membranes may also occur in some severe human viral infections, including those caused by adcnov i ruses>-"~I. 
Summary
Diffuse proliferative and necrotizing tracheobronchitis, intranuclear inclusions, and pulmonary hyaline membranes were found in a 1-year-old female dachshund which was killed because of severe respiratory disease. Histologically the lesions resemble those described in adenoviral infections in calves, pigs, and man but a specific cause was not determined.
Zusamlllenfassung
Verbrcitete proliferative und nekrotisierende Tracheobronchitis, Kerncinschlussk orpcrchcn und pulmonate hyaline Membranen wurdcn in ciner 1 jiihrigen Dachshundin, die wegcn einer Respirationstraktkrankheit getotet wurde, gefunden. Die histologischen Befunde sind solchen, die bei Adenovirus-Infektionen bei Ka lbcrn, Schweinen und Mcnschcn bcschricbcn worden sind, ahnlich. Eine gewisse Ursaehe konnte jedoeh in unserem Fall nicht bcstatigt wcrden.
